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(57) ABSTRACT

A ventilation cap includes a tube portion, a vent portion, and
anupper portion. The tube portion is configured to releasably
engage with a vent pipe. The vent portion extends from the
tube portion to define a common pathway formed therein. The
vent portion has at least three interconnected adjacent sides.
Each of the sides includes one or more upright ribs, and
multiple contiguous ribs laterally extending from the upright
ribs to define openings in fluid communication with the com-
mon pathway. The contiguous ribs at one or more sides have
an intermediate segment with an increased cross-sectional
area. The contiguous ribs taper laterally from the intermediate
segment to ends. The upper portion is disposed above the vent
portion and connected to an upper end of the upright ribs.
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1
VENTILATION CAP

TECHNICAL FIELD

The present disclosure relates to a ventilation cap, and
more particularly to a ventilation cap for a vent pipe of an
automobile.

BACKGROUND

U.S Published Application 2009/0047890 discloses a vent
member including a support body provided with a through-
hole, a permeable membrane to close the through-hole, and a
cover part to cover the permeable membrane. A ventilation
hole is made in a ceiling portion of the cover part and a notch
is made in a side wall portion thereof. The ventilation hole and
notch act as a passage for ventilation between the interior and
the exterior of the cover part. The ventilation hole does not
overlap a permeable region of the permeable membrane in the
axial direction. Further, the side wall portion extends below a
position at which the permeable membrane is disposed.
Therefore, the permeable membrane is protected along a cir-
cumferential direction by the side wall portion.

Conventional vent covers or vent members are mounted on
vent pipes of machines to allow an exchange of gases between
the machine and an atmosphere. These vent covers include
multiple openings to allow the exchange of gases. However,
these openings may be disposed facing substantially upward
into the atmosphere. Hence, during operation of the machine
in rainy or snowy conditions, liquid or solid matter, for
example, water or ice, may be incident on the openings. In
such conditions, the openings may inadvertently allow the
liquid or solid matter to enter the machine and negatively
impact the working of the machine.

SUMMARY OF THE DISCLOSURE

In one aspect, the present disclosure provides a ventilation
cap including a tube portion, a vent portion, and an upper
portion. The tube portion is configured to releasably engage
with a vent pipe. The vent portion extends from the tube
portion to define a common pathway formed therein. The vent
portion has at least three interconnected adjacent sides. Each
of the sides includes one or more upright ribs, and multiple
contiguous ribs. The contiguous ribs laterally extend from the
upright ribs to define openings in fluid communication with
the common pathway. The contiguous ribs at one or more
sides have an intermediate segment with an increased cross-
sectional area. The contiguous ribs taper laterally from the
intermediate segment to ends. The upper portion is disposed
above the vent portion and connected to an upper end of the
upright ribs.

In another aspect, the present disclosure discloses the ven-
tilation cap including the tube portion, the vent portion, and
the upper portion. The tube portion is configured to releasably
engage with a vent pipe. The vent portion extends from the
tube portion to define the common pathway formed therein.
The vent portion has at least three interconnected adjacent
sides. Each of the sides includes one or more upright ribs, and
multiple contiguous ribs. The contiguous ribs laterally extend
from the upright ribs to define openings in fluid communica-
tion with the common pathway. The contiguous ribs at one or
more sides have an intermediate segment with an increased
cross-sectional area. The contiguous ribs taper laterally from
the intermediate segment to ends. The contiguous ribs further
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include an inner edge defining a parapet. The upper portion is
disposed above the vent portion and connected to an upper
end of the upright ribs.

Other features and aspects of this disclosure will be appar-
ent from the following description and the accompanying
drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a perspective view of an exemplary automobile
with a ventilation cap in accordance with an embodiment of
the present disclosure;

FIG. 2 is a break away perspective view of the ventilation
cap with a vent pipe shown in FIG. 1;

FIG. 3 is a break away perspective view of the ventilation
cap and the vent pipe;

FIG. 4 is a break away perspective view of the ventilation
cap and the vent pipe;

FIG. 5 is a break away perspective view of the ventilation
cap and the vent pipe;

FIG. 6 is a break away perspective view of the ventilation
cap and the vent pipe;

FIG. 7 is a sectional view of the ventilation cap and the vent
pipe along section A-A' shown in FIG. 2;

FIG. 8 is a sectional view of the ventilation cap and the vent
pipe along section B-B' shown in FIG. 2;

FIG. 9 is a top view of the ventilation cap; and

FIG. 10 is a bottom view of the ventilation cap.

DETAILED DESCRIPTION

The present disclosure relates to a ventilation cap for a vent
pipe of an automobile. FIG. 1 shows a perspective view of an
exemplary automobile 100 with a ventilation cap 102. The
automobile 100 may be, for example, a motor grader, a trac-
tor, a skid steer loader, a load haul dumper, and the like. As
shown in FIG. 1, the automobile 100 may embody a motor
grader 100 which may be used for producing flat lands. In an
embodiment as shown in FIG. 1, the ventilation cap 102 may
be used on a substantially upright vent pipe 104 positioned on
a roof 106 of a cab 108 of the motor grader 100.

In a further embodiment, the vent pipe 104 may be associ-
ated with a heating, ventilation, and air-conditioning (HVAC)
system of the automobile 100. Subsequently, the ventilation
cap 102 may be used with the vent pipe 104 of the HVAC
system. In another embodiment as shown in FIG. 1, the vent
pipe 104 may be associated with a stand-alone ventilating
system 110 of the machine. Hence in this embodiment, the
ventilating cap may be used with the vent pipe 104 of the
stand-alone ventilating system 110. The stand-alone ventilat-
ing system 110 disclosed in the preceding embodiment rep-
resents a ventilating system 110 that is configured to provide
simple exchange of gases between an interior 112 of the
automobile 100, for example, a cab 108 of the motor grader
100, and the atmosphere 114.

In an embodiment, the ventilation cap 102 may be obtained
by an injection molding process of an elastomer, for example,
a thermoplastic elastomer such as Santoprene™, or other
materials. As shown in FIG. 1, the ventilation cap 102 is used
in conjunction with the vent pipe 104 of the motor grader 100.
This represents an outdoor application exposing the ventila-
tion cap 102 to extreme conditions such as heat, rain, snow
and the like. It is to be understood that the choice of materials
used in the manufacture of the ventilation cap 102 may vary
depending on a particular application and the operating con-
ditions associated with that application. Hence, although it is
disclosed herein that the ventilation cap 102 is made of a
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thermoplastic elastomer such as Santoprene™, a person hav-
ing ordinary skill in the art will acknowledge that the venti-
lation cap 102 may be manufactured by using other materials
commonly known in the art.

As shown in FIG. 2, the ventilation cap 102 may include a
tube portion 116, a vent portion 118, and an upper portion
120. The tube portion 116 may be configured to releasably
engage with the vent pipe 104. The vent portion 118 may
extend from the tube portion 116 to define a common pathway
122 formed therein. The vent portion 118 may include at least
three interconnected adjacent sides 124. Each of the sides 124
may include one or more upright ribs 126, and multiple con-
tiguous ribs 128 laterally extending from the upright ribs 126
to define openings 130. The openings 130 defined by the
upright and contiguous ribs 128 may fluidly communicate
with the pathway 122. In an embodiment, the pathway 122
may fluidly communicate with an atmosphere 114 via the
openings 130 of the vent portion 118. Therefore, a person
having ordinary skill in the art that may acknowledge that in
embodiments disclosed herein, the contiguous ribs 128 and
the upright ribs 126 may be sized and shaped to define the
openings 130 such that air may be orthogonally directed to the
pathway 122 while solid and liquid matter may be prevented
from entering the pathway 122.

Further, the contiguous ribs 128 at one of the sides 132 may
have an intermediate segment 134 with an increased cross-
sectional area. Therefore, the contiguous ribs 128 may taper
laterally from the intermediate segment 134 to ends 136 of the
contiguous ribs 128. In an embodiment as shown in FIG. 2,
each of'the contiguous ribs 128 may include an inner edge 138
defining a parapet 140 extending into the opening 130. The
parapet 140 may be configured to restrict the incident solid or
liquid matter from falling into the vent pipe 104.

In an exemplary embodiment as shown in FIG. 3, the vent
portion 118 may include four adjacent sides 124, for example,
a pair of opposing first sides 132, and a pair of opposing
second sides 142. Each of the first sides 132 may include a
single upright rib 126, while each of the second sides 142 may
include a pair of upright ribs 126, although each of the sides
132, 142 can include any number of upright ribs 126. The
contiguous ribs 128 at the first side 132 may be a dual tapered
rib having an increased cross-sectional area at an intermediate
segment 134 of the contiguous rib 128. Therefore, the cross-
sectional area of the contiguous ribs 128 at the first side 132
may decrease from the intermediate segments 134 to ends 136
of'the contiguous rib 128 in a lateral direction C-C. Hence, an
upper and lower face 144, 146 of the contiguous ribs 128 of
the first side 132 may be oriented to converge towards each
other at the ends 136 of the contiguous ribs 128.

In an embodiment as shown in FIG. 4, the contiguous ribs
128 at the second side 142 may be single or dual tapered ribs.
Inthis embodiment, the contiguous ribs 128 at the second side
142 may have a decreasing cross-sectional area from adjacent
the pathway 122 towards an outer edge 148. Hence, an upper
and lower face 150, 152 of each contiguous rib 128 at the
second side 142 may be oriented to converge towards each
other at the outer edge 148 in a lateral direction C-C.

In another embodiment, the contiguous ribs 128 at another
one of the sides 142 may be inclined contiguous ribs 128
having a uniform cross-sectional area. Therefore, in the
embodiment shown in FIG. 5, it can be seen that the contigu-
ous ribs 128 at the second side 142 may be inclined contigu-
ous ribs 128 having a uniform cross-sectional area. The
inclined contiguous ribs 128 disclosed herein, may represent
contiguous ribs 128 that are angled downwardly with respect
to the upright ribs 126. Hence, angled upper and lower faces
144, 146 or 150, 152 exposed by the contiguous ribs 128, in
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any of the embodiments disclosed herein, may be configured
to drain away liquid or solid matter such as, rain or snow,
away from the vent pipe 104.

In an embodiment as shown in FIG. 5, the upright ribs 126
may extend beyond the multiple contiguous ribs 128. The
upper portion 120 may be disposed above the vent portion
118 and may be connected to an upper end 154 of the upright
ribs 126. In an embodiment, the upper portion 120 may be
disposed parallel to the contiguous ribs 128 of the first side
132 or the second side 142. In a specific embodiment shown
in FIG. 5, the upper portion 120 may be disposed parallel to
the contiguous ribs 128 of the first side 132. The upper portion
120 may be configured to prevent entry of solid or liquid
matter, for example, rain or snow, incident from directly
above it into the vent pipe 104.

As shown in FIG. 6, the upper portion 120 may have a top
surface 156 and a bottom surface 158. In an embodiment, the
upper portion 120 at the first side 132 may have an increased
cross-sectional area at an intermediate segment 160. There-
fore, the cross-sectional area of the upper portion 120 may
decrease from the intermediate segment 160 to ends 162 of
the upper portion 120 in a lateral direction C-C. Furthermore,
the cross-sectional area of the upper portion 120 at the second
side 142 may increase from the ends 162 towards the pathway
122.

FIGS. 7-8 show a sectional view of the ventilation cap 102
and the vent pipe 104 of FIG. 2 along sections A-A' and B-B'
respectively. In an embodiment, the tube portion 116 may be
corrugated. In an embodiment as shown in FIGS. 7-8, the
corrugated tube portion 116 may be configured to accomplish
an interference fit with an inner surface 164 of the vent pipe
104. However, in other embodiments, the corrugated tube
portion 116 may be configured to releasably engage the vent
pipe 104 by snugly receiving an outer surface 166 of the vent
pipe 104.

FIGS. 9-10 illustrate a top and bottom view of the ventila-
tion cap 102 respectively.

INDUSTRIAL APPLICABILITY

Conventional vent covers are typically manufactured by
assembling separate components that make up the vent cover.
Subsequently, the manufacturing processes involved for the
separate components therein may be distinct from each other
and hence, this may entail different process lines in an indus-
trial facility.

Typically, the vent covers mounted on a vent pipe 104 of a
machine, allow an exchange of gases between the machine
and the atmosphere 114. These vent covers may include mul-
tiple openings to allow exchange of gases. However, these
openings may be disposed facing substantially upward into
the atmosphere 114. Hence, during rainy or snowy condi-
tions, use of the vent cover may inadvertently allow liquid or
solid matter such as water or ice into the pipe. Subsequently,
the machine may be negatively impacted.

Further, some of the conventional vent covers may addi-
tionally include a filter element disposed in the flow path to
trap the solid or liquid matter and selectively allow a gaseous
exchange between the associated machine and the atmo-
sphere 114. Although the aforesaid arrangement may help
mitigate the consequences of solid or liquid matter entering
the machine, the filter element may get clogged over time and
may need replacement incurring additional costs. A person
having ordinary skill in the art will acknowledge that the
clogged filters, when used in ventilating systems 110 or
HVAC systems of machines, may result in a decrease in
efficiency of such systems. Further, down times of the
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machine may be experienced during replacement or servicing
of such clogged filter elements.

The ventilation cap 102, disclosed herein, may be easy to
manufacture in that, it may be manufactured by a single step
process such as injection molding. Further, materials used in
this process are generally thermoplastic elastomers that
impart favorable properties to the ventilation cap 102. Favor-
able properties, disclosed herein, may include high resistance
to thermal loads, anti-rust property, light weight, elasticity,
plasticity, washability and the like.

Further, the ventilation cap 102 is configured to be
mounted to the vent pipe 104 of the automobile 100 in a
substantially upright position thereby allowing the upper por-
tion 120 to prevent entry of solid or liquid matter into the vent
pipe 104. However, the pathway 122 may allow gases to enter
and exit the vent pipe 104. While it may not be readily obvi-
ous, the positioning of the ventilation cap 102 in a substan-
tially upright position and the relative positions of the upright
and contiguous ribs 126, 128, and the upper portion 120 with
respect to the vent pipe 104 may allow gases to enter and exit
the vent pipe 104 while solid or liquid matter may be pre-
vented from entering the vent pipe 104.

Further, the ventilation cap 102 disclosed herein is releas-
ably engaged to the vent pipe 104, thereby making assembly
onto the machine or automobile 100 easy. Furthermore, ser-
vice of the ventilation cap 102 may be accomplished by
disengaging the vent cap from the machine and using com-
monly known processes in the art such as wet washing, ultra-
violet germicidal irradiation, mechanical scrubbing and the
like. In cases of performing a wet-washing process, the ven-
tilation cap 102 may be left to dry before re-engaging it to the
vent pipe 104. Therefore, servicing of the ventilation cap 102
may be performed easily.

It is evident from the preceding disclosure that the venti-
lation cap 102 may be re-used several times before a service
life of the ventilation cap 102 expires. Further, the ventilation
cap 102 is made from materials that are mostly recyclable. A
person having ordinary skill in the art may appreciate that this
re-use and recyclability characteristics of the ventilation cap
102 may produce lesser carbon footprint.

While aspects of the present disclosure have been particu-
larly shown and described with reference to the embodiments
above, it will be understood by those skilled in the art that
various additional embodiments may be contemplated by the
modification of the disclosed machines, systems and methods
without departing from the spirit and scope of what is dis-
closed. Such embodiments should be understood to fall
within the scope of the present disclosure as determined
based upon the claims and any equivalents thereof.

We claim:

1. A ventilation cap comprising:

a tube portion configured to releasably engage with a vent

pipe;

a vent portion extending from the tube portion to define a
common pathway formed therein, the vent portion
including at least three interconnected adjacent sides,
each of the sides including:
one or more upright ribs; and
a plurality of contiguous ribs laterally extending from

the upright ribs to define openings in fluid communi-

cation with the common pathway, the contiguous ribs

at one or more sides having an intermediate segment

with an increased cross-sectional area, and tapering

laterally from the intermediate segment to ends; and

an upper portion disposed above the vent portion and con-
nected to an upper end of the upright ribs.
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2. The ventilation cap of claim 1, wherein the upright ribs
extend beyond the plurality of contiguous ribs.

3. The ventilation cap of claim 1, wherein the upper portion
is disposed parallel to each of the contiguous ribs.

4. The ventilation cap of claim 1, wherein the contiguous
ribs at another one of the sides are inclined contiguous ribs
having a uniform cross-sectional area.

5. The ventilation cap of claim 1, wherein an inner edge of
each of the contiguous ribs extends into the opening and
includes a parapet.

6. The ventilation cap of claim 1, wherein the common
pathway fluidly communicates with an atmosphere via the
openings of the vent portion.

7. The ventilation cap of claim 1, wherein the ventilation
cap is made of a thermoplastic elastomer.

8. The ventilation cap of claim 1, wherein the tube portion
is corrugated.

9. The ventilation cap of claim 1, wherein the tube portion
is configured to releasably engage with an inner surface of the
vent pipe.

10. The ventilation cap of claim 1, wherein the tube portion
is configured to releasably engage with an outer surface ofthe
vent pipe.

11. A ventilation cap comprising:

a tube portion configured to releasably engage with a vent

pipe;

a vent portion extending from the tube portion to define a
common pathway formed therein, the vent portion
including at least three interconnected adjacent sides,
each of the sides including:
one or more upright ribs; and
a plurality of contiguous ribs laterally extending from

the upright ribs to define openings in fluid communi-
cation with the common pathway, the contiguous ribs
at one or more sides having an intermediate segment
with an increased cross-sectional area, and tapering
laterally from the intermediate segment to ends, the
contiguous ribs further having an inner edge defining
a parapet; and

an upper portion disposed above the vent portion and con-
nected to an upper end of the upright ribs.

12. The ventilation cap of claim 11, wherein the upright

ribs extend beyond the plurality of contiguous ribs.

13. The ventilation cap of claim 11, wherein the upper
portion is disposed parallel to each of the contiguous ribs.

14. The ventilation cap of claim 11, wherein the contiguous
ribs at another one of the sides are inclined contiguous ribs
having a uniform cross-sectional area.

15. The ventilation cap of claim 1, wherein the parapet
extends into the opening.

16. The ventilation cap of claim 11, wherein the common
pathway fluidly communicates with an atmosphere via the
openings.

17. The ventilation cap of claim 11, wherein the ventilation
cap is made of a thermoplastic elastomer.

18. The ventilation cap of claim 11, wherein the tube por-
tion is corrugated.

19. The ventilation cap of claim 11, wherein the tube por-
tion is configured to releasably engage with an inner surface
of'the vent pipe.

20. The ventilation cap of claim 11, wherein the tube por-
tion is configured to releasably engage with an outer surface
of'the vent pipe.



